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ABSTRACT 
 
This report present about the 4-legs walkers that always been used especially for the 
elders and the injured person.  A walker or walking frame is a tool for disabled or 
elderly people who need additional support to maintain balance or stability 
while walking. The use of this equipment is to the person walks with the frame 
surrounding their front and sides and their hands provide additional support by 
holding on to the top of the sides of the frame. Traditionally, a walker is picked up 
and placed a short distance ahead of the user. The user then walks to it and repeats 
the process. With the use of wheels and glides, the user may push the walker ahead 
as opposed to picking it up. This makes for easier use of the walker, as it does not 
require the user to use their arms to lift the walker. This is beneficial for those with 
little arm strength. A walker is a good tool for those who are recuperating from leg or 
back injuries. It is also commonly used by persons having problems with walking or 
with mild balance problems. In designing such a medical product or thing for the 
human use, the anthropometric data is the important element that must be put in 
consideration. It is refer to the measurement of the human individual. In design of 
any product or workspace, anthropometric data is actually being utilized although 
sometimes the designer is unaware of it. Without using the appropriate 
measurements or limits, the product, layout or workspace may not function, or 
function but not as effective as it should be. It may also look awkward, not in 
proportion or not appealing aesthetically. The idea of the fabricating of this walker is 
based on student creativity. Materials are proposed for the fabrication of the walker 
is mild steel and the aluminium. In this report, we’ll also be having more to the 
fabrication of this walker. The development during the project is to fulfil the learning 
objective that to produce the adjustable and portable 4-legs walker according to the 
anthropometric data. The variety of applications from the project can be use to 
produce a product based on anthropometric data.  
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ABSTRAK 
 
Laporan ini membentangkan tentang tongkat yang sering kali digunakan oleh orang 
tua atau pun orang yang sakit. Tongkat 4-kaki ini adalah alatan bagi orang tua yang 
memerlukan sokongan tambahan untuk menyokong keseimbangan atau kesetabilan 
apabila berjalan. Kegunaan alatan adalah untuk seseorang bejalan dengan 
lengkungan yang mengelilingi bahagian hadapan dan sisi. Secara trdisionalnya, 
tongkat ini digunakan untuk perjalanan yang pendek untuk pengguna. Dengan 
menggunakan roda, pengguna boleh menolak tongkat selain dari mengangkat. Ini aka 
lebih memudahkan pengguna kerana tidak memerlukan tangan untuk mengangkat. 
Ini akan member kelebihan kapada pengguna yang mempunyai masalah tangan. 
Tongkat ini juga merupakan alatan yang memberi kelebihan kapada mereka yang 
dalam proses baik pulih dari kecederaan kaki dan kecederaan belakang mereka. Ia 
juga sering digunakan bagi orang yang mempunyai masalah ketika berjalan dan juga 
keseimbangan. Dalam merekabentuk sesebuah perkakas kesihatan untuk kegunaan 
manusia, data antropometrik amatlah penting dan elemen yang perlu diambil kira. Ia 
merujuk kepada ukuran seseorang induvidu. Dalam mereka sesuatu produk, data 
antropometrik telah dikira walupun kadangkala pereka tidak menyedarinya. Tanpa 
ukuran yang betul, produk berkemungkinan tidak akan berfungsi. Ia juga mungkin 
akan kelihatan pelik. Idea pembentukan tongkat ini berdasarkan kreativiti pelajar 
sendiri. Bahan yang dicadangkan untuk pembentukan tongkat ini ialah mild steel dan 
aluminium. Dalam laporan ini juga akan lebih memfokuskan kepada pembentukan 
tongkat. Pembangunan yang dijalankan semasa kajian ini amatlah untuk memenuhi 
objektif pengajian untuk menghasilkan rekabentuk tongkat yang boleh diubahsuia 
ketinggiannya berdasarkan data antropometrik. Kepelbagaian aplikasi daripada 
kajian ini boleh digunakan untuk menghasilkan produk berdasarkan data 
antropometrik.  
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1  OVERVIEW 
 
This project present design and fabrication of the Adjustable and Portable 4-
legs Walker for the Elders and also to the Injured Person that considers the height of 
the walker and ergonomic factor. This 4-legs walker would be different from the 
existing walker that already have in the market nowadays. The Diploma Final Year 
Project allocates the duration of 1 semester; this large man-hour project requires 
significant efforts of the student to participate. Basically the entire Design and 
Fabrication of this project could be divided into 3 stages which are concept review 
and fabrication, designing and make finishing. 
 
The Adjustable and Portable 4-Legs Walker for Elder and the Injured Person is 
equipped by using all items and methods for instance hollow mild steel, hollow 
aluminium, screw, sponge, roller and also skills in manufacturing processes like 
Submerged Arc Welding to join all the parts together. The advantages of the 
proposed adjustable and portable 4-legs walker to be developed can be seen that it is 
portable which can be easily handling and very useful for the elders and also to the 
injured persons.  
 
The process of fabrication is initiated from conceptual design stage by 
considering the advantages as well simplicity. In order to make it safety and 
ergonomic factor will be taken. Practical fabrication and design involves the 
measurement, marking, cutting the material into required dimension, bending the 
material into required size and shape, assembly and lastly is making finishing. 
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1.2 PROBLEM STATEMENT 
 
Today’s there are much equipment that is created by the people who wants to 
help other people to live more freely or help them to increase their quality of life. For 
example we see the wheelchair. A wheelchair is a chair with wheels, designed to be a 
replacement for walking. The device comes in variations where it is propelled by 
motors or by the seated occupant turning the rear wheels by hand. Often there are 
handles behind the seat for someone else to do the pushing. Wheelchairs are used by 
people for whom walking is difficult or impossible due to illness (physiological or 
physical), injury, or disability. People with both sitting and walking disability often 
need to use a wheel bench.  
 
The other equipment that we can see is crutches. Crutches are mobility 
aids used to counter mobility impairment or an injury that limits walking ability. 
Several different gait patterns are possible, and the user chooses which one to use 
depending on the reason the crutches are needed. For example, a person with a non-
weight bearing injury generally performs a "swing-to" gait: lifting the affected leg, 
the user places both crutches in front of their self, and then swings his uninjured leg 
to meet the crutches. Other gaits are used when both legs are equally affected by 
some disability, or when the injured leg is partially weight bearing.  
 
Based from the upper equipment, there are many idea come from until an 
adjustable 4-leg walkers for elderly are form. This equipment is designed for the 
elders who have knee problem or in rehabilitating injured users and to allow users 
with permanent disabilities the ability to move without aid. This equipment is 
designed to be adjustable at the legs so different heights of people are able to use it. 
As we know, there are different types of height in the eldest. So we have to refer to 
the anthropometric data of Malaysian eldest people before designed it. This 
equipment also can be folded to make it easy to store or easy to bring as it not takes 
too much space.   
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1.3 IMPORTANCE OF THE PROJECT  
 
The project leads the student to understand how to use the knowledge and skill 
gathered before solve the problem. These projects also promote the student of the 
capability of research, data gathering, analysis and then solving problem 
scientifically. 
 
This project also educates the student in communication like in presentation 
and educates them to defend their research in the presentation session. The project 
also will generate student that have capability to make the good research report and 
train student to capable of doing work with the minimal supervisory and more 
independent in searching, detailing and also expanding the knowledge and the 
experiences. 
 
1.4 PROJECT OBJECTIVE 
 
  There are two main objectives to achieve in this research which are: 
 
a) To help in rehabilitating injured users and to allow users with permanent  
 disabilities as well as to move without aid 
b) To designed and fabricate adjustable and portable 4-legs walker.  
 
1.5 SCOPE 
 
The scopes of this project will cover: 
a) To help the elders (60 and above) to walk more freely in the future. 
b) Designed to the injured person with permanent disabilities to move without  
aid. 
c) To design and fabricate adjustable and portable 4-leg walker. 
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1.6 PROJECT PLANNING  
 
 This project started with a research and the literature review. It is from the 
internet, magazines, and my supervisor that related to my project title. All of this 
literature review takes about five week. I also do my schedule management for my 
project. This is done by using Microsoft Excel Worksheet using Gantt chart system. 
The next week I have been submit my project title acceptance form and continue 
detail research in adjustable and portable 4-legs walker that takes a week to be done. 
 
After all literature review done, I must find out what are the advantages and 
the problem or the weakness about the current product in the market nowadays. After 
that I sketch my ideas for making a new features design. I have sketched 5 ideas 
before. Then I have to decide the best ideas that I sketch for my PTA project. The 
sketching of the walker takes only a week to be done.  
 
After decide the best ideas that have been choose, I have changed the manual 
sketching hand in Auto CAD 3D and Solid Work that have the full dimension. The 
next task is a preparation of progress presentation or mid presentation, which both of 
this task takes only a week to be done. These mid presentation have been done at a 
week 7. On this week I have to prepare the slide presentation and the speech for the 
presentation. 
 
The fabrication process is started on the week 8. For the first fabrication is I 
must to fabricate the both holder or the side of the walker using the manually roller 
bending machine. After that I have to drill all the leg for the walker to make it 
adjustable as I want. After the drill process, I have to put the roller at the bottom of 
all the legs to make it more easy to use. Then to join all the part together, I have to 
use Submerged Arc Welding (SMAW) welding to join all the parts together. For the 
finishing process, I spray my product to make it look more smooth, beautiful and 
more interesting for the use. But before spray the product, the broken metal that 
effects by the welding process will be grind by the grinder to get the smooth and 
smooth surface and not be dangerous for the user. A fabrication stage is taking a 
much time to complete. This task scheduled takes several weeks to finish. 
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Lastly, the final report has been written and prepared for the presentation. This 
will take about 1 week to be prepared and accomplish. A report is guided by the 
UMP thesis format and also guidance from my supervisor. Due to any problems that 
student face, the management has agreed to extend the submission of the report and 
presentations. All task scheduled takes around 15 weeks to fully complete. All the 
description above is summarised in the figure 1.1 
 
 
Figure 1.1 Gant Chart 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 INTRODUCTION 
 
 Initially, the adjustable and portable 4-legs walker is designed as that the 
height is not fixed, very useful and is suitable for the elder and the injured person. 
Additionally, a design project for a new product or some features of a product can be 
initiated by the desire to redesign it. Redesign is fostered by market demand for a 
new model or the desire to include a new technology in an existing product. 
Redesign can also be initiated to fix a problem with an existing product, reduce 
product cost, simplify manufacturing and respond to a required change of materials 
or for many reasons. Often the desire to change the product design is the need of the 
product to be less expensive, to have new features or to last longer. 
 
The purpose of this chapter is to explain about the design process required for 
making a product. Chapter 2 also will discuss about the ergonomic concept 
especially in working posture, which can be understand through ergonomic studies 
and the previous research. In addition, there is also a information about human-body 
study related to engineering design or human factor design consideration. This 
chapter also will cover the material and processing to produce the product. 
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2.2  ANTHROPOMETRIC DATA 
 
In the Greek words ‘antropos’ are mean ‘man’ while ‘metron’ words are refer 
to the word  ‘measure’. It is refer to the measurement of the human individual. 
Anthropometric data is found when a study is performed on the human population to 
find out measurement of the body. Several aspect of the human body are covered not 
just height and digital machines are used to measure people. Anthropometric 
measurements are now regarded as important indicators of an individual’s nutritional 
status. Malnutrition, either under nutrition or over nutrition gives rise to detrimental 
alterations of body composition. If the loss of available energy reserve in the 
malnourished is severe enough, it can result in increased morbidity or mortality. 
Anthropometry is a convenient and reliable technique whereby changes in the status 
of nutrition can be evaluated easily. It also provides a means of monitoring the 
appropriateness of nutritional therapy. The anthropometric measurements most 
commonly used for assessing nutritional status are height, body weight, mid-arm 
circumference and triceps skin fold thickness. 
 
It is clear that anthropometric data are very important for product design and 
other applications. Many countries have been making great efforts in establishing an 
anthropometric database for different population groups such as civilians, military 
personnel, students, and workers. 
 
In design of any product or workspace, anthropometric data is actually being 
utilized although sometimes the designer is unaware of it. Without using the 
appropriate measurements or limits, the product, layout or workspace may not 
function, or function but not as effective as it should be. It may also look awkward, 
not in proportion or not appealing aesthetically.  
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 Table 2.1 above are shown the result of the anthropometric dimension of 
older Malaysian males and females aged 60 and above in Malaysian.  
 
Table 2.1 Anthropometric Dimensions of Older Malaysians Males and Females 
Aged 60 and Above (N=230) 
 
 
DIMENSION 
 
 
MALE (mean) 
 
FEMALE (mean) 
1.Weight (Kg) 
 
66.6 60.0 
2.Height 
 
162.3 149.0 
3.Coat Height, Standing 
 
139.2 127.3 
4.Shoulder Height, Standing 
 
134.7 122.0 
5. Waist Height, Standing 
 
94.1 88.4 
6.Crotch Height, Standing 
 
71.0 65.9 
7.Kneecap Height, Standing 
 
50.0 44.3 
8.Sitting Height 
 
83.1 76.4 
9.Shoulder Height, Sitting 
 
56.7 50.6 
10.Knee Height, Sitting 
 
49.8 45.1 
11.Hip Breadth, Standing 
 
31.5 32.0 
12.Shoulder Breadth, Sitting 
 
41.9 37.0 
13.Hip Breath, Sitting 
 
35.0 33.3 
14.Buttock-Knee Length, Sitting 
 
53.7 52.4 
15.Instep Length 
 
18.4 16.4 
16.Thumb Strength (Kg/N) 
 
31.5 17.5 
17.Grip Strength (Kg/N) 
 
247.4 227.8 
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2.3 TYPES OF WALKER 
 
Several 4-Legs Walker for the Elders and the Injured Person have been found: 
 
2.3.1 Type A 
 
 
 
Figure 2.1 Standard Walker 
 
Figure 2.1 shows the standard walker that always use by the users. It has use 
the aluminium crutch with high quality aluminium alloy treated for the surface and 
sponge for the handle. These walkers have a gear for the height adjustment and also 
anti-skidding rubber foot-pads with metal slice inside it, which make it more durable. 
It has come for the free size. 
 
Table 2.2 Specification Table of Standard Walker 
 
 
Material 
 
a) Aluminium alloy treated on surface. 
a)  Sponge foaming handle. 
Advantage  a) Anti-skidding rubber foot-pads with metal slice inside, which 
make it more durable. 
b) Gears for height adjustment. 
10 
 
2.3.2 Type B 
 
 
 
 
Figure 2.2 Rollite Rollator 
 
This type of walker are totally are made from the lightweight aluminium for 
the frame. It has come with 27 inch for overall width and 32-36 inch for the height 
adjustment. It weight are around 300 lb. This Rollite rollator are easier to handle 
because it has come with a roller to make it easy to move. It also has the ergonomic 
hand brakes lock the rear wheels for the security. Figure 2.2 show the picture of 
Rollite Rollator.  
 
Table 2.3 Specification Table of Rollite Rollator 
 
 
 
 
Material  a)  Lightweight aluminium frame with electric red colour. 
Advantage  a) Flexible backrest for comfort. 
b) Ergonomic hand brakes lock the rear wheels for security. 
c) Flip-up seat with built-in handle. 
d) Folds into compact unit for storage and transport. 
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2.3.3 Type C 
 
 
 
Figure 2.4 Invacare Rollators and Rolling Walker 
 
The different for the figure 2.3 above is it has the basket that have the 
standard size for the user to easy storage and transport. It offers great 
manoeuvrability, stability, and height adjustable. It has the height adjustment about 
34-38 inches and has overall depth 5’6-6’3 feet with width 27 inch. The weight is 
about 131 lb. 
 
Table 2.3 Specification Table of Invacare Rollators and Rolling Walker 
 
 
 
 
 
Material  a) Lightweight aluminium frame. 
Advantage  a) Easy to operate, ergonomic hand brakes lock the rear wheels 
for security. 
b) Removable foam-padded straight backrest. 
c) Basket Standard. 
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2.3.4 Type D 
 
 
 
Figure 2.4 Walklite Walker 
 
This walker has been made from the light aluminium fir the frame and the 
whole body. The dimension for this walker is 80-90.2 cm for the height 44.4 cm for 
the width and has weight 5.7 kg. These walkers only have a roller on the back leg 
and do not have the brake. Figure 2.4 show the picture of Walklite Walker. 
 
Table 2.5 Specification Table of Walklite Walker 
 
 
 
 
 
Material  a) Light aluminium. 
Advantage  a) Heavily padded vinyl covered seat with Auto retracting 
feature. 
b) Replaceable snap on grips. 
c) Adjustable height. 
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2.3.5 Type E 
 
 
 
Figure 2.5 Assist walker 
 
The walker above is a combination of folding walker and rising aid all in one. 
It made from aluminium that provides strength while remaining lightweight and 
plastic grips for enhanced comfort and a secure hold. But for this walker, it does not 
have a roller but it have the height adjustment for the different height. Figure 2.5 
show the picture of Assist Walker.  
 
Table 2.6 Specification Table Assist Walker 
 
Material  a) Durable aluminium tubing provides strength while 
remaining lightweight. 
b) Contoured, plastic grips for enhanced comfort and a 
secure hold. 
Advantage  1 The secondary handles provide stable assistance from a 
seated to a standing position. 
2 Single release folding mechanism is designed to aid users 
with limited hand dexterity.  
3 Can be used as a portable toilet safety frame. 
4 Adjustable height fits a broad range of user heights. 
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2.4 CONCEPT DESIGN 
 
Table 2.6 indicates the comparison between 5 types of product have been 
reviewed in part 2.3.  
 
Table 2.6 Concept Design 
 
TYPE ADVANTAGES DISADVANTAGES MATERIAL COST 
($) 
A  Anti skidding 
rubber foot-pads with 
metal slice, which 
make it more durable. 
 Gears for 
height adjustment 
 Do not have 
roller 
 Do not have 
basket 
 Aluminium 
 Sponge 
forming handle 
 54 
B  Flexible 
backrest for comfort. 
 Ergonomic 
hand brakes lock the 
rear wheels for 
security. 
 Flip-up seat 
with built-in handle. 
 No height 
adjustment  
 Do not have 
basket 
 a
luminium 
 1
69 
C  easy to operate 
 basket standard 
 no height 
adjustment 
 aluminiu
m 
 1
10 
D  Replaceable 
snap on grips. 
 Heavily padded 
vinyl covered seat with  
 
 No brake for 
safety 
 Not have 
basket 
 No height 
adjustable 
 aluminiu
m 
 5
9 
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2.5  METHOD JOINING PROCESS 
 
There are several types of the joining method as follows: 
 
2.5.1  Shielded Metal Arc Welding 
 
The history of joining metals goes back several millennia, with the earliest 
examples of welding from the Bronze Age and the Iron Age in Europe and the 
Middle East. Welding was used in the construction of the iron pillar in Delhi, India, 
erected about 310 AD and weighing 5.4 metric tons. 
 
  These processes use a welding power supply to create and maintain an 
electric arc between an electrode and the base material to melt metals at the welding 
point. They can use either direct (DC) or alternating (AC) current, and consumable 
or non-consumable electrodes. The welding region is sometimes protected by some 
type of inert or semi-inert gas, known as a shielding gas, and filler material is 
sometimes used as well. 
 
The process is versatile and can be performed with relatively inexpensive 
equipment, making it well suited to shop jobs and field work. An operator can 
become reasonably proficient with a modest amount of training and can achieve 
mastery with experience. Weld times are rather slow, since the consumable 
electrodes must be frequently replaced and because slag, the residue from the flux, 
must be chipped away after welding. Furthermore, the process is generally limited to 
welding ferrous materials, though special electrodes have made possible the welding 
of cast iron, nickel, aluminium, copper, and other metals. The machine equipment 
can be seen in figure 2.6 
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Figure 2.6 Arc Welding Machine 
 
Source: http://www.machsources.com/suppliers/mach954/products/14195.html 
 
2.5.2 Method Joining of Mechanical Fastening 
 
Two or more components may have to be joined or fastened in such a way that 
they can be taken apart sometime during the products service life or life cycle. 
Numerous products (including mechanical pencils, watches, computers, appliances, 
engines and bicycle) have components that are fastened mechanically. Mechanical 
fastening may be preferred over other methods for the following reasons: ease of 
disassembly, maintenance, part replacement, or repair, ease in creating design that 
require moveable joints, such as hinges, sliding mechanism, and adjustable 
components and fixtures and lastly lower overall cost of manufacturing the product. 
 
The most common method of mechanical fastening is by the use of bolts, nuts, 
screws, pins, and variety of other fasteners. These operations are known also as 
mechanical assembly. Mechanical fastening generally requires that the components 
have holes through which the fasteners are interested. These join may be subjected to 
both shear and tensile stresses and should be designed to resist these forces. 
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2.5.3 Hole Preparation 
 
An important aspect of mechanical fastening is hole preparation. A hole in a 
solid body can be produced by several processes, such as punching, drilling chemical 
and electrical means, and high-energy beams. The selection of these depends on type 
of material, its properties and its thickness. For improved accuracy and surface 
finish, many of this hole-making operation may be followed by finishing operations, 
such as shaving, debarring, reaming, and honing. Because of the fundamental 
differences in their characteristics, each of the hole-making operations produce holes 
with different surfaces finishes, and surfaces properties. 
 
The most significant influence of a hole in a solid body is its tendency to 
reduce the components fatigue life by stress concentration. For holes, fatigue life can 
be improved best by including compressive residual stresses on the cylindrical 
surface of the hole. These stresses usually are developed by pushing a round rod 
(drift pin) through the hole and expending it by a very small amount. 
 
2.5.4 Threaded Fasteners 
 
Bolts screw and nuts are among the most commonly used threaded fasteners. 
Numerous standard and specification (including thread dimension, dimensional 
tolerances. Pitch, strength and the quality of the materials used to make these 
fasteners) are described. Bolt and screw may be secured with nuts, or they may be 
self-tapping where by the screw either cuts or forms the thread into the part to be 
fastened. The self tapping method is particularly effective and economical in plastics 
products where fastening does not require a tapped hole or a nut. If the joint is to be 
subjected to vibration (such as aircraft, engines, and machineries) several especially 
designed nuts ad lock washers are available. They increase the frictional resistance in 
the tensional direction and so inhibit any vibration of the fasteners.  The picture of 
the bolt and screw can be seen at figure 2.7.  
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Figure 2.7 Nut   
 
Source: http://www.bikudo.com/product_search/details/92656.html 
 
2.5.5 Drilling Machines 
 
Drilling machines are used for drilling holes, tapping, reaming, and small 
diameter boring operations. The most common machines are drill press, the major 
components of which are shown in figure 2.6. The work piece is placed on an 
adjustment table, either by clamping it directly into the slots and holes on the table, 
either by clamping it directly into the slot and holes on the table or by using a vice, 
which in turn is clamped to the table. The drill is lowered manually by a hand wheel 
power or by power feed at preset rates. Manual feeding requires some skill in 
judging the appropriate feed rate. 
 
Drill pressed usually are designed by largest wok piece diameter that can be 
accommodated on the table and typically range from 150 to 250mm. in order to 
maintain proper cutting speeds at the cutting edges of drills, the spindle speed on 
drilling machines has to be adjustable to accommodate different drill sizes. 
Adjustments are made by means of pulley, gear boxes or variable-speed motors. 
Picture 2.8 show the picture of drilling machine. 
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Figure 2.8 Drilling Machine 
 
Source: http://www.kymachinery.com/en/products.asp?typeid=261 
 
 
 
 
 
 
 
 
 
 
  
 
CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1  INTRODUCTION 
 
 This chapter will be discuss about the process that will be involves in the 
fabrication of this project. This includes process of the flow chart. Flow chart is one 
of the processes that involves during the fabrication of the adjustable and portable 4-
legs walker for the elders and injured person. After we have made the flow chart of 
the project, we will go to the design process. In this process, it included concept and 
sketching. In here, we will sketch our 4 own concept before we do the concept 
generation and evaluation. This process is one of the processes to get the final 
concept for our project. After we get our final concept, we will draw it using the 
Solid Work software. 
 
 After all the above process are done, we will go to the material choose before 
go to the fabrication process. In the fabrication process, there are a few processes that 
involve including getting material, measuring and marking, cutting process, bending 
process and lastly are a welding process 
 
Project methodology is a body of practise, procedure and rules used by those 
who work in a discipline or engage in an inquiry and a set of working methods. The 
design process needs a draft idea as a brainstorm for making a problem-solving 
become more effective. Designer can make reference from many sources such as 
internet, catalogue and journal. Product design is required to be realistic and 
acceptable to manufacture it. 
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3.2 PROJECT FLOW CHART 
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Figure 3.1 Flow chart of the project 
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 Figure 3.1 shows the flow chart of the process that involves during the 
fabrication of the adjustable and portable 4-legs walker for the elders and injured 
person. The processes are begin with the start and go to the title selection choose of 
the student. After the title has been choosing, we go to the literature review. In the 
literature review, we will find 5 example of the product that already has been in the 
market as a review for our project. On the concept generation, here we will know 
what is the best concept that we should put in our product.  
 
 After we have done make concept generation, then we have to sketch our own 
product based on the concept generation that we made before this. To get the finalize 
concept for out PTA product. After we get our finalize concept, we have to draw our 
product using the Solid Work software. If the drawing is not ok, we will go back to 
the literature review, and back to the concept generation process again to find the 
mistake. If the drawing is going smooth without problem, then we will fabricate our 
product. 
 
 When all the fabrication process is done, we will present our product to the 
panel. The last step for this flow chart is submitted the report to our supervisor to 
approve as a prove that we have done make our PTA project. 
 
3.3 DESIGN 
 
The design of the Adjustable and Portable 4-Legs Walker for Elders and 
Injured Person must be compliance to several aspects. The design consideration must 
be done carefully so the design can be fabricated and the parts are all functioning. 
The aspect that must be considers in designing the Adjustable and Portable 4-Legs 
are walker for elders and injured person are: 
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 All the concept for Adjustable and Portable 4-Legs Walker for Elders and  
Injured Person are sketched on the paper  
 Analyze the concept to ensure that ideas selection can be made after the  
selected concepts choose. 
  Solid Works Application: The design of concept sketched was transfer to solid 
modelling and drawing using Solid Work application. 
 
3.3.1 Concept and Sketching 
 
 The concept and sketching is a one of the process that involves in the design 
process. In here all aspect that have in the design concept in the literature review are 
being used and analysed to make our own sketch. Several aspects are being 
considered in the process including to make our product portable and also adjustable 
 From the existing idea, only four ideas sketching that had been chosen to be 
considering as the final idea, which are: 
 
 Concept A 
 
 
 
Figure 3.2 Sketching for concept A 
 
Sketching for concept A was shown in Figure 3.2. It has a simple concept that 
usually we can find it at any walker that in the market. This concept has a 
lightweight, ease to handling ability and portable. It also can be fold to make it easy 
to keep and have a rubber at the bottom of the leg to make it not easy to slip when 
used. But, this concept has a low ability on using it while the user needs more 
strength to use it. 
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 Concept B 
 
 
 
Figure 3.3 Sketching for Concept B 
 
Figure 3.3 show the sketching of a concept B. It is nearly similar with concept 
A, but this concept has use a roller to make it more easy to use. It is also have a 
rubber hand grip. It is good on lightweight, ease to handling and moveable, but low 
ability in the height adjustment. 
 
 Concept C 
 
 
 
Figure 3.4 Sketching for Concept C 
 
This is concept C. With the height adjustment, it will make this walker ease to 
use. Wheels are use while the user wants to displace from other place to the other. It 
has ability on lightweight and has brakes for the safety. For the disadvantage, this 
walker is not portable. The sketch can be seen in the figure 3.4. 
 
